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SPEC IFT CANTON 

1. T-Ltl«* of in-rantlon ••*.« 
XMRiRacriOW iMl'tODTHG DEVICE • 

2. 2co P c o£ CI ^ ^ ma for a patent 

to instimction decoding d^iw oheraeteriaed by 
^pris^a a plurality of in*LxruuLion decoding means 
provided to *o ass-x,^ with a plurality of instruction 
a «t* re^eati-ely, a flag indicative of each of rn» 
instruction 3 et3, U> which each instruction belongs, being 
provided in tH« ^nh instruoxion, and ©election IWtfW** to* 
selecting said instruction decoding means on the wirt* of 
said xlay i« U*a inputted instruction and for providing the 

3. Derailed Description of t>ie TwAnt.1 on 

(XiiauasUxicil Field os Utilization) 

tm present invention relate* Lo an instruction 
decoding device for ™*« in decoding a nuinMru* instruction 

Tor an electronic cOHJputer. 

(Prior Art) 

a microprocessor or the lite is provided with tin 
instruction decoding device called an instruction decoder 
unit or the iike, *jv* U»» i„*t™ti«i do«<:>ding device 
decodes a machine Instruction inputted in a predetermined 
format end gonoarate* a control signal correBix-mdi ng to the 
instruction. Tli« control signal is provided to an 

exernJtion unit, and me execution unit in LUMi accesaes, 
e,g., a micro ROM [read only memory) having * tnlnro- 
instruction stored Lhsrein on the oasis of the control 
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^Sfjn^i . ftna arixmnexic proce»sij^ is attained fcy an 
lnstructlor. Inputted imd^r* n^ntrol of adder. Q 

subtracter, a multiplier/ etc. by th«? «xecutipn unii^. 

FIG. 4 is a. blook diA^ram of a basic Oirrcuvgcir.c^it 
of an instruction <l«nod1ng device used 30 far. A±» sliown -Ljcl 
FIG. 5, an i.r«ytruoti.on ^o" of a pxadat*rtnin©d xo-rTTWfr. 
including an operand t;o<ie **c* and an operand "op" is 
inputted F>-«m a inn* 1. The instruction *o" is read into 
an inn tract ion bu^for 3 on tho basis of a Load. s.igtia_L *ld" 
via d "liiid 2. The operand coda **e" ia derived from the 
i n«frruct.lon buffer 3 and read Into an instruction register 
4 on tha basis of the load Signs; "in". Tfte operand cede 
^o" yLyied in the instruction register 4 ic px-o^ided to an 
instruction decoding circuit 5, whi<^h in turn ^enearates a 
control signal correspond -int? to tiia received operand 

code fl c M , T-hc oontrol signal v B ff is, for e^caiqple, an 
address or the Utoa In the xaluto ROM.. In other words, the 
^xecjution unit at tn^ rwxt srtaga accesses the micro ROM on 
the basis of the reaeivsd address. 

FIG, 6 is a Lioii-flQ chart for explaining the 
operation of the inytmrrtl on decocting device. In FTC, 6, 

(l) shoWD the load signal ^ld", {2) shows th<s> instrntrt-ion 
inputted from Hie line 1, (3> shows the operand codo 
V f (4) shows an output of the instruction rt*qi»Usi 4* and 

(5) ahews the control signal ^s" outputrred ■from -the 
lust-ruction decoding circuit 5. It is afieumad that ths 
Joari Aignsl "id" is synchronized with a try^i-em clu*^. and 
ins^fc amotion fatch is carried out for Mrth nycl r. 
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InaLxuctiona P(a). o(n.l), o£»l2J, o<rH-3),... «Q 
mpor.tec .he a i~ - ttt- sariss order *«:d -« 

t!5a d into the ia.t^"^ ^ on t*» nasi* ot rne 1^ 
sAyI xcl ^ * ~«va*, corr^^ing operand code c(n), 

„(n + i), cia-2>, em+3), ... are «~iu~nLially ovatputted from 
fcK- instruction buffer 1. A^-ordingiy. taa output Of the 
in^cn rajMr « ^ *i»il~. ^ d before 
control algnals »<u>, 8 (n+l) , o<n.2), »(-»3>, ... 
co-c^pond.ng to trm operand code*. c(n), c(r~-l> . c(o+2>, 
c <n.3), .--^e sequentially oufcputfd f»<» th« instruction 
decoding circuit 5. Ttat is, Ui« i«*tsuction 8 oin), <=MI- 
o(n + 2>, oCn*3>...- »n» dacod^ for eacn l«tru«ion r.ccti 
se that the control oignal* *<n), * <n-H> , sC^Z), 
cuz^pondtog. to W e«*i^o i^trurtics 

sre gen»rat««- 

(problcaa to be eolv^d by tho invention) 

Hi Ujb «*rox««ention<s«i instruction deciding devioo, 
r-spsntiv* parts are arranged to cope wiut. * e«rt«i» ~* 
cypo of instruction set. For thi* r«*«on, trie instruction 
decoding device cannot cope with * plurality o£ t*p*s ^ 
instruction ssta and therefore cannot cope wi-rh ft progrom 
in which a plurality of iypR* ot raided instruction ae rs ere 
present . 

It is therefore an ubiwl of the present iwwtian 
t p provide an instruction Porting device wha.cn can sol-re 
the technical problem mentioned abov, and can aooodR «« 
instruction including a plurality of typ— °± instruction 
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' v Mo3T-s tor solving Th « Problems) 

The instruction decodino Uevi.ce <=£ the P r ' Dant 
invention is r^^-i by including a plurality of 
tortrilft M on oecodina means provided to be associated with a 
plurality of instruction sets respecriv* . y, * flag 
Ax.dicatJ.vc o£ each of tfa* ±no«».eeiOA «« to which wch 
inRr.rtjntxon Belongs toeina provided in u« wen instruction 
and a selection ***** meeting the instruction 

decoding me*" on the basio of the flag in the inputted 
instruction and provlOi-uy the instruction . 
(Operation) 

I» aeeoidansa with the present jnvAnf.lon, using a 
flag provided in an instruction, en instruction act, to 
which the instruction in question belongs, can Ue 
identified. Tho ooloetion n»ena selects one of th« 
inotrxiction decoding means, to which en input Instruction 
belongs, on thft basis or the flag; provides Ui* input 
instruction to the selected instruction decoding means, 
thereby enabling a program including e plurality or 
in«f. ruction sets to be decoded. 

Ae a result, the «*Rcution Of the program 
including the plurality of instruction sets, Which has hRRti 
implemented using a plurality uX arithmetic processors in 
the prior art, can h* realised asing a single ariUuiwLlc 
processor in the present invention, 
(Unbodiments ) 

6TC- l is a block diagram or a basic arrangement 
of an instruction dooodW device in aococdanee with an 



4 



PAGE 14/21 ' RCVD AT 12)17/2004 4:37:16 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 » DNIS:8729306 * CS!D:2128197583 ' DURATION (mm-ss):0M4 



invention. In the instruction 



njniaodiment of lTis present 
doc0 ding devHc, » o^l si^i S corresponding tu •» 
instruction 0 provided to a line n is derlmri to a line 
12. and than provided to ar. external instruction mention 
device not shown in rhe nrawing. Thus machine iu*Lxuctions 
^longing to - plurality of type* (two in this ^ 1 ^> 
of insrrUCClOn seta arc "d^ed and inputted from the lino XI. 
She forxM- «r the instruction a Inputted r«su <-h* line Xl 
i» ohew. in fig. 2. That is, in tn« present; embodiment, 
the instruction 0 include* a flag P indi<=«ti^ a£ an 
instrucHnn «et to Which the Instruct; belongs, together 
with an operand coda C and an npnrana uy. 

In the present embodiment, the instruction O 
belonging to any oSL Urn u«o type* of inatrue-tion soto to 
inputted to the line 11, first and second instruction 
decoding cirouito 13a and 13B for generating control 
flignals corresponding to Hi* instructions of the two typoe 
p £ instruction sera 1n response to the t«o type* ° f 
instruction sets sxo provided. The instruction O provided 
from the line 11 A* read int« the instruction tou*£*r in on 
the basis o-F a load signal LD synchronized with a system 
elook, the operand cods C thereof 1« provider Cram a line 
15 to a seleCLion means 17, and the flag 5? thereof is 
prodded from a line 16 to the eeled-lon m^mz 17. Tb* 
selects «»n9 17 eeleete any one of the tirat and second. 
Jju, traction decoding circuits 13A and 138 and inputa the 
mealed tiag f and operand code C to the selected circuit 
on the b^aio o£ the r»c»i™d tlag P. Firsx and second 
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control signals ha *nrt SB output: rod from Ui« ri^t and 
3CCOnd inatxvction d^odirvg cir C uit 9 13A and 1 MR are 
selectively derived La the line 12 from a ^lcotoz 15 
strolled by die output or a decode 18 i^iving the flag 
T from the instruction buffer 14. 

The sol»o*ion mo^nc 17 haa £iar*t and second 
instruction registers 20A ana ZOB ror receiving the operand 
wc io o detivod to fehu lin© "i * respectively, and also lias a 
decoci*! 21 for reading the flag F fxocv the line 16 on the 
oaaia ol the load signal LD ana yenerating first and second 
load signal* LDA. and LDB to rsawRft the operand code c to be 
zr^id into »y one of the first and saeond inStmrrinn 
registers 20a and 20S- 

TXG* 3 1« a tiadJia chart fox explaining Ln* 
operation of the instruction decoding device. Tn VTC. U, 
ci> ofctowa Uiw load signal (2) flhowo the instruction O 

£tou the line ll r 13) shows the operand mkIm c to Jo© 
derived to the line 15, (4> show* t-.hft tiag r no toe derived 
to Llie line 10, (5) and (61 ohow £irst ana eeeond load 
signals liUa and LOB respectively, (7 J and (9) show operand 
codes Cn and CB to be derived from the rirst and second 
ifiatiUCtion xegisteJM 2 OA and 2 OB respectively, (9) and 
CIO) « how tne fir at ana second control oignala SA and SB 
respectively, (11) shorn a control signal select: Signal 
SELECT to be provided from, the decoder IB to the selector 
19, and (12) Shows the i*niLrol signal 0 derived to the li^ie 

The instruction O inaloido* instructions H&lonalnrj 
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tc two types or iTinr.rnnnion sets. More specifically, 
instruotione u^n), a»c~*x), oac^2> , OD(n,3L ... ™*pmy 
having instruction* OA boio^ging to one of the two tyoes o£ 
instruction sers ana instruction* ob belonging to the other 
typo thereof are inputted from ttie M"p n in a ti^ne merles 
urUk >x: # &nd read into tho instruction K,^f ft r 14 cm the baais 

of the load signal I»D. And operand ^5 CA(rj), CB<n+l> . 
CA(u+2> . C3 , - - . noirxosponaincr ro the respective 

instruction oro dcii^od to tho lino 13, l»i«>. 
re(n-*D/ FM«**)r ra(ii+3), ... are derived to tho line 16 
in a tirna aeries om«r. for example, the flags each) aud 
^cntin g the inputted instructions belong to -h« 
first type of instruction **t are high-lo^-ol aignala,* 
toMA, the flags FB(n+l) and F3(n*3> indicating U:at the 
.nputted inat«uotion£ belong to the second type ot 
traction set are low level oigaale. 

On the has is of such a flax* F, Lhe* decodes 21 
generates tho £i*st end second lnad aignals LUA and LOS in 
synchronism with th^ load signal a result, load, 

signals denoead by reference ayfltaols 2A1 «nd 1A2 axro 
pro^idod to the first instruction register 20a durincr 
oerioda HA in) and TMn+2) in vh*=h the £:L:r*t ryp« 01 
instructions OMn) and QMiH-2) « re? inputted; while, load 
signals denoted by refftrftnr.e symbols 1B1 and 1B2 axe 
provided to tho seoond instruction resistor- 20B during 
periods TBCn+1) and. TB(n+3> in which the aeoond type of 
instructions OB(n+l) and oft(n+3) are inputted. 

As a result, instx-iwafcion© belonging "hn only the 
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Tirac type of instruction set are stored in the first 
induction te:gi«« 20», only ir>M-.«M«.t.< ons h*lor. a 1nrr r.o 
only the second typo of ^trvction set are 3torcd in the 
secona instruction reglstar 20*. which results in that Lh« 
first and second instruction registers nave such output 
3ta tc 3 »c Shown by t 7, and (8, in «C. 3- In other words, 
rixst instruction roister 2 OA outpuU U.e miw*«uJ cuU« 
avln) during tM perforin TACn) «nd THtn+1). and the rirst 
instruction register 20A output* the operand code CACn+2) 
durirw the periods* TR(u+2) end TB(o+3>. • eke seeand 

instruction register »UB outputs the operand oode CB<n-H> 
durine the period* TB(n+l) and *M«-*> , and outputs the 
operand code CB(n+3) during the peariod TB(m3) . 

The operand codes a and CB «x* provided U«a 
firrt and second instruction registers 2GA ana 2t>B to th« 
£iret and second instruction decoding oitouAfca 13A 13B 
respectively. Therefore, the control slgnaXa SA(n) and 
SA(n+2) corresponding to the operand crxte« rA(n) and 
CA(n*2> are derived frOtu the first instruction decoding 
circuit 13A ror the pexiuOo TA.(n> , TB(n+l), TA(n+2} and 
TStn+3) respectively. Hearly t.hft *ama holds true even for 
the instruction decoding circuit 133. The*. ««» J 

signals SB(n*l> and SB(n+3) corrtsssponding to the 
cods* CT(n+ij and m*3) are ouxputteo. 

The decoder 18 for providing the control signal 
swlwuL siuwil SELECT to the selector 13 generates control 
signal select signets 5F.T.ECT— A and SjSLBCT-B "CO select the 
control signals SA and SB during ^di period in response to 
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The flag t\ Which results in that Uis control signals sa(h), 

SBCrH-l) # SB(n+3), - Cprreapr»rvH ng irrt -hHo snpnt 

inacjructiono OA (n) , 03 tn+1 ) , OA te-»-2 ) , OB [n+3 ) / - - • are 
derived Uu tUtr liiw 12. 

m thi .« manne.r, with respect to tne instruction o 

saving instruction* toeiangi^g to two typ^s 6f instruction 
sets mixed and present/ Ui*> pxysent embodiment is arranged 
1-hAf t-h* s n«^vnars-fcion set, to wMch eaah instmction 
belongs, can bo identified by the flag F included in the 
in* Li action O, and e© tH&t tho instruction i« classified 
ana provided to the Instruction decoding circuit 13A or 13© 
paroTTidod £o2r «a<^h inatJrtioti,on set to- deeode the instruction . 
In LlxlA mann er, the instruction O including two types of 
mixed instruction sets con be decoded. 

In the foregoing embodiment r ^xpT anaf -i r*n hp« h*«n 
made, in connection with the oaso vhare instructions 
belonging to the two uvpea oX ixi^Lxuctioii aetd axe mixed 
and prRAftnh in the mputt&d instruction as an example - 
However, even when inDtructionu belonging to three or more 
types of instruct tun selt* tu« mJLu&d and present* the 
present invention can be fwi-ily applied thereto. That is^ 
thin can bo attained by including a flag having a nacessary 
nujritw* vf blLB Tui Identifying the instruction sets in the 
instruction. 

When an instruction such as a transmission 
instruction including instructions belonging to a plurality 
ot types or different instruction sets can fc>* decoded in 
this way, the transmission instruction can have machine 

9 



PAGE 19/21 1 RCVD AT 12117/2004 4:37:16 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 1 DNIS:8729306 * CSID:2128197583 * DURATION (mm«ss);0M4 



Instructions aarirerent for the currerent instruction sets- 

SV€T1 in TTniS ce*»<5?, the . i.7-»*T-TT v i<7rr'S or* rio<~u->H1 nrj o^rn bva CBrriftrt 

out according to th«* respective instruction. 3 etc* and 
control siqnals of Lhe sttiue rfyaLeiti can bt* genera. tea, For 
this reason, tft* existing prior art i n*rrntrt"» on owcrution 
cia-vic^r etc. provided at tho subaecjuent et5<?fte of the 

in* L-t utiLiuju a«c;uiJlay ctevic^ can be used as they are* In 
this manner, the exertion of a program including 
instructions belonging to a plurality of inctxmction sets, 
i*hioh bad required & plurality of microprocessors having 
cj.tttertsnt hardware structures in the prior art, can fce 
rosLli^^cJ uiith a. single microprocessor, 
(af facts of the Invention) 

As has been explained aJoov©, in accordance with 
the instruction decoding device- of the jaesent invention, 
the instruction decoding of a program incl u d in g miafad 
lns-cructions beiongincr to a plurality of instruction sets 
tan too realized, and therefore th« Rx^rtnTvJon the program, 
vhich had retired a plurality of oritfamatic £*rocees©*« in 
the priur «rt r be attained with * single arithj&erfcic 

4. Brief Description of Drawings 

1 is a block, diaurdiu o£ & basics arrangement 
of sin ^stmd-ion rift«vi1ng device in accordance with an 
embodiment of the prcoont invention; 

FIG. 2 is a diagram for explaining Hhe structure 
ot an input instruction u; 

FIG. 3 is a timing chA*t for explaining rh« 
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operation of the insLructiou Ucuvdiny deviuv* 

FIG. 4 Is a fciock. diagram of a b^vic A^-c^ngetnvc-nr 

o£ c± prior art instruction decoding d«*io©, 

FXQ* 5 IS a diagram snowinq a »Uru^uujce o£ =ui 

instruction w o"r and 

FIG, € i£» a fcixain.gr chorfc ehovlng t*i« operation ol 

x^be arrangement shcrwn in FIG. 4, 

DESCRIPTION OS" WJvFBREMCE NUMERALS 

first iiurtria^tiOG decoding cirouit, 13B; 
Sft r.ond instruction decoding circulr, 17; selection means 

TRftSJSIATION Of THE PRfiJflHGSx 
FTG. 'J 

1*7,- selection xn*Mi» r 14/ instruction buffer, 
instruction register. 13A; instruction decoder, I3B; 
insr ruction decoder, 203; instruction register r 2i; decoder, 
18* dscoder 

b*iG- 4 

3/ instruction buffer, 4 * Infltruction register, 5? 
instruction dec odor 

FTG. ft 

(4) ; instruction register 
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